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Abstract

Phycoperlphyton from natural substrates was collected. ln March
L976 aL three stations on +-he iicrth Fork and one station on the llid.d.le
Fork of the Flathead River. llicroscopic analysis of the four collec+"lons
revealed I genera of non-diatom algae and 28 genera of dlatoms enconpassing
8J separate diatom taxa. The composition and structure of alga1 assocla-
tlons ln the tuo streams indicate that these waters were cooI, clreum-
neutral, Ilght1y mlneralized., well orygenated, and relatively unDollu'ued
wlth elther nutrients or slIt. Low d.latoin d.iverslty values and. sparse
dlatom growth suggest a relatively austere envlronment for d.latoms.
The uppernost North Fork site at the CanaClan border was florlstlcally
the most d.lstlnct of the four sltes, suggesting perhaps that lt was
the most prlst,lne slte ln terins of water qua1lty. An erpanded. basellne
lnventory and nonltorlng progran ls recomrnend.ed..
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Introductlon

ThIs report describes the benthlc a1gal flora at four sites on the

upper lf-athead River in northwestern Hontana. Three sltes were locatecl

on the North Fork: rrypl, at the Canadian border, 'tlitrlll. at Polebridge,

and. "llFffl" at Big Creek. Qre site was located on the }lidd.le Fork

("MFI") at lts confluence wlth the l[orth Fork.

PerlphyLon was seraped from natural substrates, generally rock,

but includ.lng sone wood. ln the Mlddle Fork, and preserved. with Lugol's

solutlon (7). Samples rere collected. on t'Iarch 9 (N.trI, lft-Il), l,Larch 10

(rrrrr), ana ltarch f5 (ru'r), !g?6.

Methods

The relatlve abrrnd.ance of non-d.latom algae was estlmated by scannlng

a wet-rnount subsample und.er 1ow d.ry (1OOX). Dlatom percen-b relative

abrmdance was d.eterrelned. uslng a motllficatlon of the proportlonal count

nethod prescrlbed. by IFA (5) ana "Standard. l4ethods" (t). Dlatom d.lverslty

ras calculated. uslng two for:aulasr

Hargalef 's lnd.ex (5)
s_1

D- lnN

Slmpson'sinaex(11) s 1 _ \2SD=1-9l"r\
iT\ N/

where s ls the nunbe:: of taxa countecl, N ts the total number of lndlvld-

uals counted., and. n, 1s the number of lnd.lvlduals ln the ith taxon.

Results

The approxlmate relatlve abund.ance of non-d.iatom algae at the four

sltes is presented in Table 1. Diatorns as a group d.omlnated. the flora



at \Trrr anc MFr but riere sparse at }i3rr and very sparse at NFr.

Percent relatlve abund.ance (pru) values for d.iaton taxa fron the fcur

sites are given in Table 2, Altogether, 28 gene-ra and. 85 distinct taxa

lrere recognlzerl. Genera with the inost taxa were tl!&e1fg (tz t^* ),
Nitzschia (tt t"x"), Achnanthes (to t"x"), llavicula (a taxa), Fraslla.rla

(5 ta:ra), and Gonphonema (5 taxa).

Percent relative abuntiance (pna) values for major taxaland other

structural paraneters of benthic d.laton assoclatlons are listed in Table

),

Numerlcally, the three nrost lmportant taxa were Achnanthes mlnutlsslrna,

Gomphonema olivaceolcles, and I'rr',rbe11a nlnuta. Although much less

corrnon, the much larger taxon Did-l'nrosphenla genlnata Has a visual

d.ominant at liTrrr and I,lFr and. probably accountecl for a slgnlficant

fractlon of the total volurne of the d.iatom assoclations at these sites.

1H"5o, ta:a are
ln one or nore

those comorlsing 10 percent or nore relatlve ab,rnd.ance
samples.

Table 2. Percent relatlve
and the illddle Fork of

TAXA

Achnanthes deflexa
A. flexe11a
A. lanceolata
A. lanceoloata var. d.ubla
A, lapponlca var. nlnekel
A. levand.eri
A. llnearts
A. (marglnulata?)
A. ntcrocephala
A. mlnutisslrna

_ Anphipleura pelIuclda,^ Arnphora ovalls

abundance of dlaton taxa from the llorth Fork
the Elathead River, March 79?6.

SIATIO}I
N.tr'I

0.6

0,3
t

N.FII NFIII MFT

2),8
0.)

7,6

t

66.j
t

2,6

0,3

0.)

t

70.?
t

+,2
t

0.9
t

1.8
O,3

t
68.?

t
t

-3-



TabLe 2. Contlnued.

TAXA

Anonoeonais vitrea
Calonels bacillu:r
Cocconels pedlculus
C. place:',uIa veJ. llneata
Cyclotella bodarica
c. sp. #1
Cyratopleura solea
{-JrflDeIIa ail]"nIS
C. cesatll
C. cls'"uf-a
C. cy"abifornis
C. mexlcana
C. nlcrocephala
C. mlnuta
C. muelleri
C. navtculifomls
C. Prostrata
C. slnuata

Diatona helmale
D. hei:rraIe varr mesod.on
D. tenue var. elongatum
Did.ynosphenia gemlnata
Epithenia adnata
E. (enarginata ?)
E. soiex
E. turgida
Fragila-ria const:rrens
F. Constufue:ls vaf. Ventef
F. crotonensls
F. pinnata
F. vaucheriae
F. so. #1
tr'rustuIla rhomboldes var.

amphipleurold es
Gomphonels herculeana var.
Gomphonena (angustatun ?)
G. dlchotonum
G. oli-vaceoides
G. septu.n
G. ventricosun
G. sp. #1
Hannaea arcus
Hantzschia anphloxys
Meloslra (ita:-tca Z)
Heridlon clrculare
Navlcula(arvensls ?)
N. aurora

STATION
NFIII}FI

t

3.3
3。 9

t
iel

t
2.5

0。 8

t
o.6

IFII

t
1。 6

0.3
4。 8

t
1。 6
t

t
0。 3

0。 3

t
0。 3
t

i。 1

t

3。 5

t

i。 9
14.7

t

0.6
t

t

t
t

7.●

卜IFI

t
O。 9
15。 1

t
t
t
0.6

0.6

t
0。 9
t

2。 7

0。 3

ｔ

ｔ

ｔ

ｔ

３

ｔ

ｔ

ｔ

ｔ

Ｏ

８

　

ｔ

ｔ

Ｏ

C. sp. #1
Denticula tenuis var. crassula

0。 3

t
0。 9
t
0.3

ｔ

ｔ

ｔ

　

３０

t
0,)

t
t

7.5
t
t

robusta

0.8
ly'l. o

t
t
t

0,)
t

V

ｔ

６

ｔ

Ｏ

003ｔ

ｔ

9。 1

ｔ

ｔ

2。 1

t
0。 3
t
0.9
t
t
0.3

t
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Tabl-e 2. Continued.

TAXJ,

IIavicula crlptocephala
N. crJP^'oceoh:.1 a var.

vene-ta
N. ?u-ou1a
N. rad.iosa
N. trlpunctata
N. vulplna
Neidlun lridis
ilitzschia aaohibla
N. angustata var. acuta
li. disslpata
li. fonticoLa
N. kutzlnglana
li. linearis
N. Palea
N. recta

lIFI

STAT10N
IFIII

0。 3

0.3
t
t
t

0.9

2。 1

t
t
t
t
0.3

}IFI

t

O.3
t
i。 2
0。 3
0。 3
t

t

3.6 ３

　

ｔ

ｔ

Ｏ

5。 5

0。 6

0。 3
t
0.5
t

ｔ

ｔ

ｔ

ｔ

N. sublinearls
N. sp. #1 t
lI. sp, #2 t
Rhopalodia glbba t

Stephanod-iscus carconensis va;. pusllla
Surirella (linearis var. helvetica ?)
S. Ovata
So sp. #1
syneara u■ na
So ulna vare contracta

ｔ

ｔ

ｔ

⌒
t
O。 3

t = trace; obsenred. in fJ.oral scan but not
count

encountered. ln proportional
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Tabl-e 3. structural features of d.laton associations fron the llcrth lork
and. the l.liddle Fork of the trlathead. Rlver, March L9?6.

STAT10N
NFI          NFII         NFIIIP/8お1lrm

キPRA HaOor Taxa

V

V

菫奎選釜菫I菫菫重至菫l艦 ::
6.1

81。 0
19。 0

38
19

361
3。 06
0。 736

66。 3
4。8
14.7

0。 8

93。 4
6.6

“17

374
2。 70
0.534

70.2
7。 4
2。 1

3。 3

84.0
16。 0

49
20
339
3.26
0.491

M「I

68.7
15・ 1

2。 7

2。 1

95。 2
4。8

50
19

332
3.10
0。 502

PRA Nltzschia spp.

PRA Attached Specles
PBA i'lotile Specles

Total Taxa
Taxa Counted
Ce11s Counted
Margalef Diverstty (D)
Sinpson Diversity (SD)

*PRA = Percent relative abund.ance; major
10 percent or more relatlve abund.ance

taxa are those conprlslrrg
i.n one or more samples.

-6-

V



ヘ

Discr.l,sslon

Algaer partlcularly d,iatons, are useful as rnonitors of nater

qualtty. Because they d.irectly utilize dissolved minerals and. nutrlents

1n thelr netabolic processes, they are ord.ers of magnltud.e more sensltive

to changes ln the anbient concentra'"ions of these el-enents than elther

invertebrates or fish. They reproiuce much faster than j-nvertebrates

or fish, hence their populatlon response ls more lmnrediate. They are

also less nobile and. less able to evade the consequences of po11ut1on.

As biologl-ca1 organlgns they integrate the effects of all the various

physleal and chenlcal factors to whlch they are exposed.. The absencer

or when present the relatlve abundanee, of certain speeles and. varleties

may lnd.lcate speclflc water quality conditlons. Collectlve parameters,

such as diversltyr maX reflect the overall health of the biotic conununity.

Although the results from these analyses of Fla!5sad. Ri-ver peri-
phyton co]-lections can and will be used. to interpret water quallty,

lt must be kept foremost ln mlnd that these lnterpretations apply only

on certaln d.iscrete dates and points of sarnpling. The flora and. water

quality may change conslderably over the course of a year. A1so,

1oca11y anomalous cond.itlons may go undetected, or even worse, the

collections themselves may be anomalous. Howevet, for the pur?oses

of this report, lt ls assuned that the flora ls representative of the

reach of river ln question on the d.ate of sarnpllng.

Hvdnr.rus foetldus, the cornmonest alga in the elathead sa,np1es,

1s typical of cold. nountain streams (tZ), It ras nore abunrLant at

the upper statlons (u-rt, llFrr) than the iower stations (n-rrrr, ltFr),

probably reflectlng a natural longltudinal temperature dlfferentlal.
Achnanthes mlnutlsslma was the comnonest d.iatorn encountered.. l・Jhen

indicativeabundant, as it was in a■ l of the Flathead collections, it is

-7-



of a ireIl-oxygenated. envlron-rnent (4). The secon,l. most corL-ilon diaton

'*as Gonohonena oll'raceoides, '*hlch 1lke H. foetid.us, achieved lts
greatest abunilance a'L I'III and. IIFII. This taxon ,'seerirs t.o prefer cool

fresh water" (fo) ana the only other place ln llontana where it has been

found. by tliis r,.rlter has been 1n the E. RosebuC Rlver d.rainirg the

3eartooth Plateau 1n southcentral }lontana (unpublished. d.ata). The

other major taxon was Crrnbella nlnuta, whlch was slgniflcant only at
llrr. c. rnlnuta ls generally consld.ered. an eurytoplc soeeles and. ls
lnd.ifferent to moderate changes in pH, sa11nity, and. organlc content

(4, 1O). Certaln less common taxa that serve as reliable markers of a

coo1, circunneutral water of lolv cond.uctivity were encountered. ln the

Flathead collections. Among these taxa were Cynbella cesatii (tO),

Dj.d.nno-sphenia geinigata (a1so found ln the E. Rosebud R.), and. Gomphonema

seoturn (rirst describe,i by ltogha.dam (9) from Elathead. Lake).

cholnoky (3) r"porte,t tha^r, the relatlve abund.ance of Nitzschia

spp. ln a d-iatom communlty ls prooorlional to the concentratton of d.issolved.

nltrogen coi:rpounds ln the water.and. ls therefore a sultable ind.lcator

of nitrogenous pollution. Tha mean PRA va^l-ue for Nitzschia spp. ln the

tr]athead samples ls compare,i ln Table 4 wlth analogous values froin four
other llontana strea-ns subjeet'to d.o:nestic and. a6rlcultural pollut1on.

Table 4. llean PRA Nitzschla sDo. for selected. llontana streans.Gellatin rLatun f;;EhG (r). lff oiner-Jata unpublished_.
number in parenthese ls the nu:nber of samples.

●
　
ｅ

Ｅ

ｈＴ

STREAH

F■athead River (4)
PRA Nitzschia spp.

3。 1

り 05
15。 8
20。 6
21.4

-8-
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These data appear to lndicate that the upDer Flathead River system d.oes

not suffer fron nltrogenous pollutlon.

Given a stable substrate, a nunber of diatorn taxa o'rd.Inarily assune

an attached. gro'*th habit. 'dith more unstabre (siIty) substrates,

more and more motile and facuItatlvely olanktonic taxa are represented.

ln the diaton assoclation. The mean pRA of attached. species in the last
three raters ln Table ll, whlch suffer to sone d.egree fron unnaturaL

slltation, lras 46.?, On the other hand., the mean pRA of attache.l

soecles for the four tlathead samples aas gB.4 (taUle 3), whclh would

tend to lndieate that the upper Flathead trlbutaries d.o not have a

silt problem.

Diaton species dlverslty lnd.exes may also serve to nark pollution
problems, but cautlon nust be used. in corrparlng strean to strean because

of thelr different lnherent abllities to support a varied. d.iatom flora.
Iiean diatom d-iverslty values for the llathead. collecti-ons are compared.

ln Table J with analogous values fron slx other l{ontana s.Lreails.

TabL: gl..曽
:il illlinfl:Iel:11き

nunber in parentheses is the

STREAl〔

values for se■ ected i
(2)。   Al■ Other data
nlL■ber Of sanp■ es.

ょ■RCALE「 (D)

3・ 03

3。 47
●。32
4。 63
4。 82
5.83
6.50

l4ontana strearns.
unpublished.. The

sn@soN (sp)

o.566

0。 785
0。814
0.888
0。 822
0。 849

■athead River(4)

Unlike the E. Ga■ ■atin River, the ■Ow diaton diversity in the F■ athead is

undoubted■y due tO an austere environment for diatoms rather than tO a

severe po■lutiOn 10ad.  In contrast tO the other waters ■isted, the

-9-



「
lathead is much ■ess ninera■ ized and probab■ y less conducive to diatom

growthe  This is substantiated by observations of sparse diatOn growth

at the upper two NOrth FOrk statiOns (NFI, NFII).

A cursOry exanination of the data in Tab■ es 2 and 3 Seens to revoa■

that the lo汀est NOrth FOrk statiOn (NFIII)is f■ oristica■■y nore sinilar

to the llidd■ e 
「
ork statlon ('IFI)than to the upper 170rth FOrk stations.

This possibi■ ity was tested using a percentage sinilarity index pro―

posed by Whittaker and Fairbanks (13)3

PS = 100 - 0.5  ・ 嘔
=「
la 
― bl

i=1

where s is the nlLrllber of taxa counted, anrl a and b are the PRA values

for a given taxon at stations A and B.  Percent f■ oristic sini■ arity

values for the six possib■ e station pairs are ■isted in Tab■ e 6。   BOth

Tab■ e 6.  Percent f■ oristic
FOrk and the Midd■ e FOrk

STATIOII PAIR

NFIII, MFI
MFII, WIII
NFII, 1lFI
NFI, NFII
NFI, NFIII
NFI, MFI

sinilarity between stations on the NOrth
Of the Flathead River, Plarch 1976。

Pmc]爛 ,sE・71ΠJRrrY

83075
81。 3_5

78。 30
50065
40。 30
31。 35

NEI-I and NFIfI proved. to have more in comnon wlth IIFf than with NFI.

Therefore, of the four sltes sa-'rrpled, Mr ls the most unlque ln terns

of its dlatom assoclatlon.

Concluslons an4 Recommend.atlons

composltion and st:rreture of a1gal assoclatlons ln the llorth

i'Itd.d.1e Fork of the flIathead River lndicate that these waters

ｈｅ
　

ｄ

Ｔ

　
　
　
ａ
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al:e cool, clrcumneutral, llghtly mlneralized., and unpoIluted.. row d.iatona

diversity values and. observatlons of sparse d.laton grovrth suggest an

austere envlron'nent for diatoins, particularly at the upper two NorLh

Fork statlons. The uppernost llorth Fork site (liff) was florlstically
distlnet, from the other two North Fork stations and fron the l,lid.d.l_e

Fork slte (urr).

rt ls advised that a number of sa-npling sltes be ad.d.ed. on the

south Fork (above and below Hungry Horse Reservolr) and on the upper

Midd-Ie Fork. It is further recomrnende4 that these and the exlstlng

statlons be sanpled seasonally through one year of time and. nonltored.

annually thereafter.

⌒
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